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METHOD AND ARRANGKMKNT FO R THK TR EATMENT OF 
SHORT MESSA GES WITH DIRECTORY NUMBER PORTABILITY^ 

[0001] The invention deals with a procedure and structure for the processing of short 
messages under phone number portability in cellular phone systems. 

[0002] Short messages (SM) as defined in this invention are not limited to SMS (Short 
Message Service) and/or MMS (Multimedia Messaging Service). 

[0003] The introduction of phone number portability in cellular phone service, also called 
mobile number portability (MNP), which also covers the Short Message Service, was required 
by the regulating authority for telecommunication and postal service (RegTP); this portability 
is described in principle in ETSI EN 301 716 (GSM 03.66). Based on the experience in actual 
operation, it is now known that normally several attempts are necessary to deliver an MT-SM 
(Mobile Terminated Short Message), i.e. a short message (SM) intended for delivery to a 
mobile terminal. This requires so-called retries, which are in principle identical in procedure 
to the initial delivery attempt of an MT-SM. However, GSM 03.66 describes generally only 
the first delivery attempt, but not the additional retries that are normally required. Given the 
fact that the introduction of MNP has the result that the international cellular user phone 
number (MSISDN) of a recipient of an MT-SM provides no information regarding the current 
subscription network; because the user may transfer the MSISDN into a different cellular 
network (PLMN), the interrogating network must now always request user data first from the 
subscription network. Prior to 
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delivery of a SM waiting in a SMS center (SMSC), it now needs to retrieve the address of the 
"visited MSG", i.e. the transfer node of the cellular network currently used by the recipient, 
from the home register (HLR) of the subscription network and the international cellular user 
identification (IMSI) of the recipient. This is handled by various procedures that vary in 
complexity, but that will eventually yield the needed information, such that it is available after 
all. The sending entity, which is the HLR in the subscription network of the recipient, also 
sends his calling party address (CgPty address) as the sender's address. However, this is 
deleted after each delivery attempt of the SM in all currently known procedures. Thus, the 
SMSC must address the intended HLR again via a so-called MNP-SRF network element 
(Mobile Number Portability Signaling Relay Function) for each subsequent retry, even in 
those cases where the HLR is in the own PLMN. This procedure has been used to-date prior 
to MNP and continues to be used after MNP essentially unchanged, which leads to the 
inefficiency described above. 

[0004] It is thus the objective of the invention to describe a procedure for the processing of 
short messages under phone number portability in cellular networks, where the load on the 
network elements involved is reduced and the delivery of short messages is accelerated. A 
structure to handle the procedure is also described. 

[0005] The objective is solved in the invention by the characteristics of the independent 
patent claims. 
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[0006] Advantageous embodiments and further improvements of the invention are described 
in the dependant patent claims. 

[0007] According to the invention, the SMSC is designed technically such that it stores the 
CgPty address of the HLR found during the first attempt at delivery and that it retains this 
information parallel to the pending SM. During each subsequently required retry, the SMSC 
is supplied immediately and internally with the target address of the HLR to be queried for the 
SM to be delivered and that it can thus request the Send_Routing_Information_For_SM from 
the proper HLR through the SS7 channel. This merely requires the addition of a new field in 
the holding location of the SMSC for pending SM as well as computational instructions to 
transfer the CgPty address of the HLR into this field. This information may be taken either 
from the SCCP or MAP component of the SRLfor_SM_response of the queried HLR. 

[0008] The procedure described here provides for a significant reduction of the load of the 
MNP-SRF as the central processor for routing and also accelerates the delivery attempt, 
because the SMSC does not need to perform an IMSI prefixing or internal table look-up, 
rather allowing for direct routing to the HLR. 

[0009] This presents significant operational advantages, because there are no additional 
tables in the SMSC that require maintenance. These would have been necessary in flexible 
routing (IMSI-MSISDN decoupling) to store and update several hundred additional entries in 
the SMSC. 

[0010] In addition, the procedure may be used worldwide by the manufacturers of the 
SMSC, because MNP 
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is operated essentially in the same manner everywhere, if GSM 03.66 serves as the guide. 



[0011] Furthermore, the security of the system is enhanced, because of the reduction in 
traffic that needs to be routed through the MNP-SRF as the bottleneck. 

[0012] This procedure also may be used internationally and may thus reduce costs, because 
it is essentially totally independent of the manufacturer (all SMSC operate on the store-and- 
forward principle). 

[0013] For example, if a GSM network has a SMSC capacity of about 1000 SM/s with a 
daily throughput of about 20 million SM, then the reduction in inquiries to the MNP-SRF may 
be estimated as up to 50%, i.e. a reduction of 10 million each day. 

[0014] This reduction yields the following advantages in the SS7 network: 

- Savings in time in connecting for the retry; 

- Reduced throughput in the MNP-SRF(s), equivalent to savings in procuring licenses; 

- Fewer SS7 links; 

- Reduced maintenance requirements in the SMSC; and 

- More realistic planning for the future of additional HLR for increased traffic. 

[0015] The SMSC holds all pending SM in the so-called Short Message Handler (SMH), a 
particular storage location of the SMSC (store and forward principle). The IMSI and the 
Visited MSC (VMSC) must be determined for each MT-SM prior to its delivery. This is 
handled by the MAP_Send_Routing_Information_For_SM inquiry. The SMSC needs the 
corresponding answer to deliver the MT-SM. Because this does not normally succeed on the 
first attempt, the SMSC needs to repeat this according a set retry 
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scheme, until either the permitted storage time limit is exceeded or the MT-SM has been 
delivered successfully. The required and previously available storage space must be enlarged 
by a field of 10 bytes in this example (the maximum length of the calling address signal, 
HLR-GT, in the extreme case). The SMSC should then enter the mailing address (CgPty 
address) of the answering HLR into this additional field for all MT-SM in question. Thus, the 
target information for the subsequent inquiry is already on file for any MT-SM that is still 
pending delivery. If the MT-SM is successfully delivered during the first attempt at delivery, 
the SM, including this information, is erased. 

[0016] The remaining infrastructure in cellular phone networks is not modified by this 
invention. 

[0017] The following figure describes an embodiment of the invention in more detail. This 
yields also additional characteristics, advantages and potential uses of the invention. 

[0018] Fig^ 1 shows the procedural steps in schematic form that are involved in delivering a 
short message to a phone number that had been transferred to another network, where the 
interrogating network supports direct routing. 

[0019] A cellular phone user 10 wishes to send a short message to another cellular phone 
user 11. User 10 is a subscriber in interrogating network 12. The short message is received in 
the SMS center SMSC 13 of network 12 and is stored there temporarily in the storage area of 
the so-called Short Message Handler 



FWIMANl 369035 vl 



5 



(SMH) (step 1). SMSC 13 transfers the short message to the SMS transfer node 14 (step 2). 
SM-GMSC 14 generates a routing inquiry for delivery of the short message. Thus, a 
MAP_Send_Routing_Information_For_SM message is sent to the MNP-SRF function 15 of 
network 12 (step 3). This message contains the MSISDN of the intended recipient 1 1 as the 
Called-Party address (CdPty address) and the address of SMS-GMSC 14 as the CgPty 
address. 

[0020] Receipt of the message by MNP-SRF 15 triggers an MNP-SRF operation. The 
MNP-SRF function 15 checks the MSISDN in the CdPty address and determines that the 
MSISDN had been transferred to another network. This determination may be handled in the 
known manner by an inquiry to a number portability database (not shown). The CdPty 
address is modified on the basis of the data in the NP database and now contains a routing 
number (RN) or a combination of routing number and MSISDN of recipient 11. The routing 
number points to subscription network 16 of recipient 11. The 

MAP_Send_Routing_Information_For_SM message with the modified CdPty address is sent 
by MNP-SRF function 15 of network 12 to MNP-SRF function 17 of the subscription 
network 16 (step 4). 

[0021] Once MNP-SRF 17 of network 16 has received the message, an additional MNP- 
SRF operation is triggered. The MNP-SRF function 17 checks the MSISDN in the CdPty 
address and determines by an inquiry to the NP database that the MSISDN had been 
transferred to another network. The CdPTy address is modified on the basis of the data in the 
NP database and now contains the address of the relevant home register 18 (HLR) of user 11. 
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[0022] The MAP_Send_Routing_Infomiation_For_SM message with the modified CdPty 
address is routed to the relevant HLR 18 (step 5). 

[0023] HLR 18 responds to the routing inquiry by return of a 

MAP_Send_Routing_Information_For_SM acknowledgment message to MSM-GMSC 14. 
This message contains the ISMI, as well as normally the address of the transfer node 19 
(VMSC) responsible for the recipient, where node 19 is a component of the visited network 
20, where the recipient is a subscriber, and also the HLR address of HLR 18 as the CgPty 
address (step 6). 

[0024] In the invention, the HLR address transferred to SMS-GMSC 14 is also transmitted 
to SMSC 13, is added there to the pending short message and is stored in the Short Message 
Handler. 

[0025] SMS-GMSC 14 now attempts to deliver the short message to VMSC 19 by means of 
a Forward_SMS message and the VMSC address (step 7), from where it is forwarded to the 
user 1 1 (step 8). If the message is delivered successfully, the short message and the 
corresponding HLR address in SMSC 13 are erased from SMH storage. If the message was 
not delivered, delivery will be attempted again after a certain delay (retry). 

[0026] In each subsequent required retry, SMSC 13 can retrieve the message and the 
corresponding target address (HLR address) of HLR 18 to be interrogated without delay 
directly from SMH and to forward them to SMS-GMSC 14. This unit may then immediately 
request the Send_Routing_Information_For_SM from the relevant HLR 18 via the SS7 
channel (step 2, 9, and 6) and then start an attempt at delivery. Thus, the previously required 
steps 3, 4, and 5 are no longer required in each subsequent attempt at delivery. 
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